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(57) Abstract 

A pager receives a wireless telecommunication message from central paging terminal. Upon successful transmission of the message 
to the pager, the message is acknowledged initiating transmission of an acknowledge signal from the pager. The pager transmits the 
acknowledged signal to one of a variety of different secondary transmission sources. The secondary transmission source then relays the 
acknowledge signal back to a receiver associated with the central paging terminal. The acknowledge signal is either physically initiated by 
depressing a switch on the pager or is automatically initiated by the pager upon receiving the message. Energy efficiency of the pager is 
further increased by periodically broadcasting and polling for available secondary transmission sources. 
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ACKNOWLEDGE BACK PAGER USING SECONDARY 
TRANSMISSION SOURCE 
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BACKGROUND OF THE INVENTION 



This invention relates generally to paging systems 
that acknowledge receipt of transmitted messages and more 

10 particularly to utilizing a second transmission source 
for relaying a pager acknowledge signal. 

U.S. Patents Nos. 4,875,038, 4,882,579 and 4,891,637 
all to Siwiak describe acknowledge back paging systems 
that first receive a wireless telecommunication message 

15 from a central paging terminal. The pager then transmits 
a signal back to the central paging terminal 
acknowledging that the message has been received. 

The paging systems in Siwiak, however, require that 
the pager transmit the acknowledge signal directly back 

20 to the physical location of the central paging terminal. 
Since pagers are portable, a substantial distance may 
exist between the pager and the central paging terminal . 
Because portable pager batteries are also small, there is 
not sufficient battery power to effectively transmit an 

25 acknowledge signal over long distances. 

The pagers as shown in Siwiak transmit an acknowledge 
signal after successfully receiving a transmitted 
message. If the central paging terminal is outside of 
the transmission range of the pager, the pager needlessly 
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expends battery power sending an acknowledge signal that 
cannot be received. Thus, the battery supply for the 
pager is inefficient and over utilized. If the pager 
continues to remains outside this limited transmission 

5 range, the acknowledge signal accordingly will not be 

transmitted. Thus, the message sender will not know if 
the message was received by the pager. 

Accordingly, a need remains for a pager that can 
acknowledge messages from a wider transmission range in a 

10 more energy efficient manner. 



SUMMARY OF THE INVENTION 
It is, therefore, an object of the invention to 
15 increase energy efficiency when transmitting acknowledge 
signals from a portable pager. 

Another object of the invention is to increase 
utilization of secondary communication sources in paging 
systems . 

20 A further object of the invention is to increase the 

operating range of paging systems for acknowledging one- 
way telecommunication messages. 

A paging system utilizes existing communication 
sources to relay an acknowledge signal back to a central 

25 paging terminal. The pager receives a wireless 

telecommunication message from the central paging 
terminal. The message is acknowledged by the pager 
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operator initiating an acknowledge signal. The pager then 
transmits the acknowledge signal to one of a variety of 
different secondary transmission sources. The secondary 
transmission source then relays the acknowledge signal 



terminal . 

Different acknowledge and receive signals are 
initiated either physically by depressing a switch on the 
pager or electronically by the pager upon receiving the 
10 message. The acknowledge and receive signals are then 
automatically transmitted at a predetermined periodic 
rate until successfully received by the secondary 
transmission source. 



15 source (STS) , acknowledge signals can be effectively 

transmitted from longer distances while at the same time 
requiring less energy from the pager power supply. The 
secondary transmission source is provided by a variety of 
different communication systems. For example, the 

20 acknowledge signal is relayed from the pager to the 
central pager terminal by a cellular phone, personal 
computer or a hardwired public telephone. 

Energy efficiency of the pager is further increased 
by polling for available secondary transmission sources. 

25 In this embodiment, the pager periodically checks for 

available secondary transmission sources and then selects 
one of the available sources for relaying the acknowledge 
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back to a receiver associated with the central paging 



Since the pager utilizes a secondary transmission 
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signal. Thus, the pager only transmits when a secondary 
transmission source is close enough to receive the pager 
acknowledge signal. 

The acknowledge signal is automatically transmitted 

5 at different periodic rates according to the amount of 
time required to successfully relay the signal to the 
secondary transmission source. For example, the 
acknowledge signal may be immediately and continuously 
transmitted after the appropriate acknowledgment is 

10 initiated on the pager. However, after a given amount of 
time without successful transmission of the acknowledge 
signal, the pager either manually or automatically begins 
transmitting the acknowledge signal at a different 
periodic rate. An emergency signal can also be 

15 transmitted by the pager using the same acknowledge 
signal infrastructure . 

Thus, a portable pager automatically transmits an 
acknowledge signal to a secondary transmission source to 
allow a pager acknowledge-back capability from a pager 

20 from a wide range of locations. Piggy-backing existing 
communication sources also allow the pager acknowledge 
signal to be relayed more quickly while using less power 
from the pager battery supply. 

The foregoing and other objects, features and 

25 advantages of the invention will become more readily 
apparent from the following detailed description of a 
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preferred embodiment of the invention which proceeds with 
reference to the accompanying drawings. 



according to the invention that transmits an acknowledge 
signal via a secondary transmission source. 

FIG. 2 is a block diagram of the different hardware 
10 components for the paging system shown in FIG. 1. 

FIG. 3 is a detailed schematic diagram of an 
acknowledge-back circuit shown in FIG. 2. 

FIG. 4 is a block diagrar showing a method for 
transmitting pager acknowledge signal via a secondary 
15 transmission source according to the invention. 

FIG. 5 is a schematic diagram showing an alternative 
embodiment of the paging system that polls and 
prioritizes broadcasts from secondary transmission 
sources . 

20 FIG. 6 is a block diagram showing a method for 

polling multiple secondary transmission sources according 
with the paging system shown in FIG. 5. 

FIG. 7 is a block diagram showing a method for 
varying the data rate at which the paging system 

25 transmits an acknowledge signal. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic diagram showing a paging system 
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DETAILED DESCRIPTION 
FIG. 1 is a schematic diagram shown a paging system 
10 according to the invention that transmits an 

5 acknowledge signal 11 via a secondary transmission source 
(STS) 21- The paging system 10 includes a pager 14 for 
receiving a wireless telecommunication message 13 from a 
central paging terminal 12. The pager 14 in FIG. 1 is a 
wrist pager shown attached to the arm of an operator 16. 

10 However, the invention is applicable to any portable 

pager. The secondary transmission source 21 is one or 
more existing communication devices such as a public 
telephone 18, third party car phone 23 or a personal 
cellular phone 24 belonging to operator 16. 

15 The message 13 is initially transmitted from the 

central paging terminal 12 to pager 14. The operator 16 
acknowledges the message 13, for example, by depressing a 
button (See FIG. 2) pager 14. The pager 14 then begins 
to automatically transmit an acknowledge signal 11 to STS 

20 21. The STS's 21 either relay the acknowledge signal in 
a wireless manner, as shown by cellular phone 24 and car 
phone 23 signals 25 or are relayed via conventional land- 
lines as shown by telephone line 20 coupled to public 
phone 18 . 

25 The STS 21 is in general physically detached from the 

pager 14 and defines an existing one-way or two-way 
communication system that is either mobile (cellular 
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phone 24) or stationary (public phone 18) . 
Alternatively, the pager 14 is temporarily coupled by a 
cable to the secondary transmission source. For example, 
a socket 19 in pay phone 18 receives a communication 

5 C2 v 'e (not shown) that electronically couples the pager 
1 .id the pay phone 18 together. After being coupled 
together, the acknowledge signal transmitted by pager 14 
is assured of being immediately received and relayed by 
the pay phone 18. 

10 The technology used to communicate the acknowledge 

signal from the pager 14 to the STS 21 can be different 
than the technology used to communicate messages and 
signals between the central paging terminal 12, pager 14 
and STS 21. For example, the original message 13 is 

15 typically transmitted using a frequency modulated (FM) 
signal. However, the acknowledge signal can be 
transmitted from the pager 14 to the STS 21 using an IR 
or RF signal. 

By utilizing the STS 21 to relay acknowledge signals, 
20 the pager 14 is relieved of the burden of having to 
transmit the acknowledge signal directly back to the 
central paging terminal 12. Thus, the pager 14 can 
effectively return an acknowledge signal to the central 
paging terminal 12 without requiring a large power 
25 supply. Since communication systems such as public phone 
18 have access to large power supplies, the majority of 
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the energy required to relay the acknowledge signal is 
more efficiently transferred to the STS 21. 

FIG. 2 is a schematic diagram showing the different 
hardware components located inside the pager 14 and STS 

5 21 previously shown in FIG. 1. A receiver 26 located 
inside pager 14 receives a message from the central 
paging terminal 12 (FIG.l). The receiver 26 relays the 
message to an acknowledge-back circuit 28. The 
acknowledge-back circuit receives the message and 

10 generates an acknowledge signal according to different 
control signals and acknowledge parameters that are 
described below in FIG. 3. The acknowledge signal is then 
output by a transmitter 30 located in pager 14. The STS 
21 includes a receiver 32 for receiving the acknowledge 

15 signal from transmitter 30 and correspondingly relays the 
acknowledge signal to the central paging terminal 12 
(FIG. 1) via transmitter 34. 

FIG. 3 is a detailed schematic diagram of the 
acknowledge-back circuit 28 shown in FIG. 2. The 

20 acknowledge-back circuit 28 is coupled to pager store and 
display circuitry 36 that stores and displays the message 
from central paging terminal 12. The control logic 38 
receives a physical acknowledge by depressing acknowledge 
button 40 in turn generating an acknowledge signal 39. 

25 Optional signals are generated by the control logic 38 
according to various input stimulants. For example, an 
emergency signal 50 is generated by depressing an 
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emergency button 41 and a pager status signal 4 6 is 
generated from a pager sensor 42 . 

The acknowledge signal 39 is output to transmitter 30 
(FIG. 2) at a given periodic transmission rate according 

5 to output controller 44. The output controller 44 can 

transmit the acknowledge signal (or other status signals) 
intermittently at a selectable periodic rate or 
continuously . 

The store and display circuit 3 6 feeds a signal to 

10 control logic 3 8 indicating receipt of a new message. The 
control logic remains in an unacknowledged state until 
acknowledge button 4 0 is physically depressed by operator 
16 (FIG. 1) . The acknowledge back circuit 38 then 
generates acknowledge signal 39. The control logic 38 

15 contains a register 4 3 that stores the acknowledge 

initiation signal from button 40. After a message has 
been acknowledged, control logic 38 then automatically 
transmits the acknowledge signal 39 until received by the 
STS 21. After the acknowledge signal is successfully 

20 transmitted, the acknowledge register 43 is reset. 

When the operator 16 acknowledges a message (e.g., 
depressing button 40), the pager 14 then automatically 
controls the remaining t ;s required to successfully 
communicate the acknowledge signal back to the central 

25 paging terminal 12. For example, the pager may wait to 
send the acknowledge signal 11 at a time synchronized 
with activation of the STS 21 to conserve battery power. 
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Thus, the pager operator 16 does not have to worry about 
reacknowledging the message if not initially received by 
the STS. 

The additional signals {46, 48 and 50) output by the 
control logic 3 8 provide transmission of additional 
information in the existing pager acknowledge-back 
communication scheme. For example, the pager status 
signal 4 6 indicates that the pager is currently attached 
to user 16. The pager sensor 42 monitors the status of 
the pager 14 to determine whether the pager is presently 
attached or detached to the operator 16. For example, 
sensor 42 would be activated when the straps of the wrist 
watch pager are locked together. Or alternatively, the 
sensor 42 is activated by a motion detector that 
indicates that the pager is presently being carried by 
the operator 16. If the pager is currently attached to 
operator 14, the control logic 38 will automatically 
initiate transmission of the pager status signal 46 after 
receiving a message. Thus, a message sender is informed 
whether the transmitted message was sent to a pager that 
is presently attached to the operator. 

The control logic 38 can automatically generate a 
pager receive signal 48 regardless of whether the message 
has yet been acknowledged by the pager operator 16. 
Signal 48 only indicates to the message sender that the 
message was received by the pager 14 Thus, the message 
sender is informed that message was successfully received 
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by the pager 14 and that the message does not have to be 
retransmitted. 

The emergency signal 50 is transmitted by depressing 
button 41 allows the operator 16 to transmit a signal to 
some predetermined location, independently of any 
transmitted message. Thus, the operator is provided 
energy communication without the necessity of a cellular 
phone . 

All the various signals generated by control logic 38 
are relayed to the central paging terminal 12 in the same 
manner utilizing the STS 21. The output controller 44 
transmits the various signals according to various 
communication protocols that are described. The specific 
logic and systems used to implement the paging system, 
acknowledge-back circuit 28 and the STS relay circuitry 
are known to those skilled in the art and are, therefore, 
not described in detail. 

FIG. 4 is a block diagram showing the method for 
transmitting an acknowledge signal via a secondary 
transmission source according to the system shown in FIG. 
2 and 3. The message is received from the central paging 
terminal 12 (FIG. 1) in block 52. The message is 
acknowledged by physically depressing a button on the 
pager. For example, a physical acknowledge is initiated 
by pressing a time/date button on a wrist watch pager. 

After the message has been acknowledged, block 56 
begins transmitting an acknowledge signal to the STS 21 
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(FIG. 1) . Decision block 58 continues to loop back to 
the acknowledge transmit block 56 until the acknowledge 
signal has been successfully received by the STS 21. 
After successful transmission, block 60 discontinues 
transmission of the acknowledge signal from pager 14. 
The acknowledge signal is then relayed by STS 21 to the 
central paging terminal 12 in block 62 . 

It should be mentioned that the final destination of 
the acknowledge signal does not have to be at a physical 
location next to the central paging terminal 12. Thus, 
the message when initially transmitted can also be 
accompanied with a telephone address defining the 
location for forwarding the acknowledge signal. For 
example, the message sender can transmit the message from 
a public phone along with an acknowledge address 
directing the acknowledge signal to a pager carried by 
the messenger. 

FIG. 5 is a schematic diagram of an alternative 
embodiment of the invention that polls to determine 
availability of the STS. As previously described in FIG. 
1, many different secondary transmission sources can 
relay the acknowledge signal from pager 14. Thus, a 
polling and priority circuit is integrated into the pager 
14 to select between available STS. 

The schematic in FIG. 5 is substantially the same as 
that previously shown in FIG. 3 except that the receiver 
2 6 includes a first terminal 64 for receiving a message 
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from the central paging terminal 12 and a second terminal 
66 for receiving a broadcast from STS 21. 

A priority select 68 selects which STS 21 will 
receive the acknowledge signal. For example, it may be 

5 preferable to transmit the acknowledge signal first to a 
cellular phone 24 owned by the operator 16. If the 
operator 16, however, is not within transmission distance 
of the cellular phone, the acknowledge signal may then be 
transmitted to the next available STS , such as pay phone 

10 18 (FIG. 1) . 

A first output terminal 72 from transmitter 34 
broadcasts a signal to pager 14 indicating data relaying 
acknowledge signals (FIG. 5). A second output terminal 
7 0 transmits the acknowledge signal to the central paging 

15 terminal 12. Both the STS 21 and the pager 14 are 
synchronized to broadcast and receive availability 
signals over terminals 72 and 66, respectively, at the 
same time. Synchronized periodic data transmission 
technology could be used, such as described in copending 

20 application Serial No. 08/149,993 filed November 11, 1993 
and entitled; "Portable Wireless Communication Device". 

FIG. 6 is a block diagram showing the method for 
polling multiple secondary transmissions sources in the 
system above in FIG. 5. Block 74 receives the message 

25 from the central paging terminal 12 . The message is 

acknowledged in block 76 initiating the pager to transmit 
the acknowledge signal. Before transmitting the 
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acknowledge signal, the pager first polls for available 
STS's in block 78, Decision block 82 then determines 
which STS's are available. If no STS is available, the 
pager continues to poll in block 78. 

When STS's are identified, the pager selects an 
appropriate STS in block 80 according to a predetermined 
priority scheme. For example, the pager may select the 
secondary transmission source that is the least expensive 
to relay the acknowledge message. Alternatively, the 
pager may select the secondary transmission source that 
has the strongest transmission signal or that is in 
closest proximity to the pager. The acknowledge signal is 
then transmitted to the selected STS in block 84. 

FIG. 7 is a block diagram showing a method for 
varying the rate at which the pager periodically 
transmits the acknowledge signal. For example, it may be 
necessary to transmit the acknowledge signal periodically 
at a first rate after initially receiving the message. 
However, if the acknowledge signal from the pager is not 
successfully relayed to the' STS 21 after a predetermined 
amount of time, the pager transmission rate can be varied 
to preserve battery life. 

Accordingly, block 86 first receives a message from 
the central paging terminal 12 . The pager in block 88 
then transmits the acknowledge signal at a predefined 
transmission rate. If the acknowledge signal is not 
successfully communicated to the STS 21, decision block 
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94 checks to see how long the pager has been transmitting 
the acknowledge signal. 

If the pager has not been transmitting the 
acknowledge signal for a time Tl, decision block 94 jumps 

5 back to block 88. The acknowledge signal is then 

periodically transmitted at the present transmission 
rate. If the pager 14 has been unsuccessfully 
transmitting the acknowledge signal longer than time Tl, 
block 98 changes the pager transmission rate and then 

10 jumps back to block 88. The page then begins to 

periodically transmit the acknowledge signal at the new 
periodic rate. When the acknowledge signal is 
successfully communicated to the STS, the pager stops 
transmitting the acknowledge signal in block 92. The 

15 acknowledge signal is then relayed by the STS 21 to the 
central pager terminal 12 in block 96. 

Alternatively, the periodic rate at which the pager 
transmits the acknowledge signal can be varied manually. 
For example, some messages received by the pager do not 

20 have to be immediately acknowledged. Thus, the pager can 
transmit the acknowledge signal at a slower less power 
consuming transmission rate. However, if the message is 
urgent, the pager can be reset into a faster periodic 
transmission rate as described in block 98. 

25 The following is one scenario of how the paging 

system described above operates. The pager 14, for 
example, a wristwatch pager, receives a message from a 
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sender. The pager operator presses button 40 (FIG. 2) 
acknowledging the message. If the operator is in a car at 
the time the message is received, the acknowledge signal 
may be transmitted to a mobile phone owned by the 

5 operator and located in the operator's car. The mobile 
phone then automatically dials out to relay the message 
to the central paging terminal 12. 

Alternatively, the operator may not want to use the 
car phone. For example, the operator 16 may be next to a 

10 public phone that can transmit the acknowledge message at 
a lower cost. The pager then polls for other available 
STS's. If the acknowledge message is relayed from a STS 
owned by someone other than the operator, the pager sends 
information along with the acknowledge signal that 

15 identifies the pager owner. The selected STS accordingly 
charges the pager owner for relaying the acknowledge" 
signal. Further, by using the emergency button 41 (FIG. 
3), pager 14 can contact help utilizing the existing 
infrastructure that already exists for relaying 

20 acknowledge signals. 

It is important to note that after the pager operator 
presses the acknowledge button, the remaining acknowledge 
sequence is automatic. For example, after the operator 
acknowledges a message, the pager saves an acknowledge 

25 initiation in acknowledge register 43 (FIG. 3) . The 
control logic 38 then continuously or periodically 
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transmits the acknowledge signal until successfully 
received by the STS. 

Having described and illustrated the principles of 
the invention in a preferred embodiment thereof, it 
5 should be apparent that the invention can be modified in 
arrangement and detail without departing from such 
principles. I claim all modifications and variation 
coming within the spirit and scope of the following 
claims . 
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CLAIMS 



1. An acknowledge-back paging system, comprising: 
a portable pager including a receiver for receiving a 

wireless telecommunication message from a central paging 

terminal; 

means for acknowledging receipt of the message by the 
pager ; 

an acknowledge circuit located in the pager and 
coupled to the acknowledge means, the acknowledge circuit 
automatically generating an acknowledge signal after the 
acknowledge means acknowledges receipt of the message; 
and 

a secondary transmission source physically detached 
and separately operable from the pager, the secondary 
transmission source relaying the acknowledge signal from 
the pager to a location associated with the central 
paging terminal . 



2. An acknowledge-back system according to claim 1 
wherein the acknowledge means comprise a switch having an 
open and closed position, the switch manually moved 
between the open and closed position in order to initiate 
transmission of the acknowledge signal. 

3 . An acknowledge-back system according to claim 1 
including a pager sensor coupled to the acknowledge 
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circuit, the pager sensor monitoring attachment status of 
the pager on an operator and automatically initiating 
transmission of a pager status signal from the 
acknowledge circuit to the secondary transmission source 
5 when the pager is attached to said user. 

4. An acknowledge-back system according to claim 1 
wherein the acknowledge circuit includes means for 
automatically initiating and generating a pager receipt 

10 signal after the message is received by the pager. 

5 . An acknowledge-back system according to claim 1 
including means for varying a predetermined periodic rate 
in "which the acknowledge signal is transmitted to the 

15 secondary transmission source. 

6. An acknowledge-back system according to claim 1 
including means for polling communication status of the 
secondary transmission source prior to transmitting the 

20 acknowledge signal 

7 . An acknowledge-back system according to claim 1 
wherein the secondary transmission source comprises at 
least one of said mobile cellular phone, hardwired 

25 telephone and computer terminal. 
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8. An acknowledge-back system according to claim 6 
wherein the secondary transmission source comprises first 
and second separately operable two-way communication 
systems and including means for selectively prioritizing 

5 transmission of the acknowledge signal to each 
communication system. 

9 . A method for acknowledging messages from a 
wireless pager, comprising: 

receiving a wireless telecommunication message from a 
sender ; 

acknowledging receipt of the message by the pager; 
generating an acknowledge signal after acknowledging 
the message; 

transmitting the acknowledge signal to a secondary 
transmission source, the secondary transmission source 
being a self contained communication device separately 
operable from the pager; and 

relaying the acknowledge signal from the secondary 
transmission source to a source location associated with 
the sender thereby acknowledging successful transmission 
of the message. 

10. A method according to claim 9 including 

25 automatically transmitting the acknowledge signal until 
successfully received by the secondary transmission 
source . 

20 
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11. A method according to claim 9 wherein the step 



depressing a button located on the pager. 

12 . A method according to claim 9 including 
automatically initiating and transmitting a receive 
signal to the secondary transmission source after the 
pager successfully receives the message. 

13. A method according to claim 9 including polling 
availability of multiple secondary transmission sources 
and transmitting the acknowledge signal to one of the 
secondary transmission sources indicated as being 
available for relaying said acknowledge signal, 

14. A method according to claim 13 wherein the 
secondary transmission sources are polled at a given 
periodic rate and including the step of broadcasting a 
ready signal frr-n the secondary transmission source to 
the pager at c. periodic transmission rate synchronized 
with the pager periodic polling rate. 

15 . A method according to claim 13 including, 
assigning transmission priority to each of said multiple 
secondary transmission sources and transmitting the 



of acknowledging the message comprises physically 
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acknowledge signal to one of the secondary transmission 
sources having the highest assigned priority. 

16. A method according to claim 9 wherein the 
acknowledge signal is transmitted by the pager to the 
secondary transmission source at a first periodic rate, 
and including the step of transmitting the acknowledge 
signal to the secondary transmission source at a second 
periodic rate after a predetermined amount of time. 

17 . A method according to claim 9 including 
transmitting an emergency signal from the pager to the 
secondary transmission source and relaying the emergency 
signal from the secondary source to a predetermined 
receiver location . 

18. A method according to claim 9 including 
transmitting an acknowledge destination address along 
with the message and relaying the acknowledge signal from 
the secondary transmission source to a receiver 
associated with the destination address. 

19. A method according to claim 9 wherein the 
secondary transmission source is a phone used for two- 
way voice communication. 
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